
STEREO – Heliospheric Imagers

• HI status and operation nominal

• Instrument paper – Eyles et al., 

2009, Solar Phys. 254, 387

• First light and review of first 2 

years – Harrison et al., 2008, Solar 

Phys. 247, 171  & Harrison et al., 

2009, Solar Phys. 256, 219

• Calibration and performance –

Brown et al., 2009, Solar Phys. 254, 

185; Bewsher et al., 2010, submitted 

to Solar Phys.



STEREO – Heliospheric Imagers

• Products:    Images and movies, J-plots, c-maps

• see http://www.sstd.rl.ac.uk/stereo/

• Exploitation – 67 publications known to the PI team

• Includes 19 distinct institutes

• Encompasses CME onsets, CME propagation and impacts at 

Earth and on other solar system bodies, cometary impacts, 

asteroids, stellar variability, CIRs, streamer ‘blobs’, dust…



STEREO – Heliospheric Imagers – ‘Products’

• J-plots  – Fitting elongation-time profiles to determine both speed and 

direction with respect to the Sun-Earth line (see Davies et al., 2009)



STEREO – Heliospheric Imagers

• 109 HI ICMEs catalogued for 2007 and 2008 (see HI web site) – J-plot 

technique used to study the passage of CMEs in 3D  (Harrison et al., in prep)

Example product-set for 29 Feb 2008 ICME from 

event list – J-plot analysis appears to show Earth-

impact - 12 similar impacts identified for 2008



STEREO – Heliospheric Imagers

• 3D distribution of the 109 HI ICMEs from 2007 and 2008

CME longitudes (rel to SE line) [2007-8]
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STEREO – Heliospheric Imagers – ‘Products’

• c-map – a Carrington style map showing the streamer belts and CME activity



STEREO – Heliospheric Imagers – ‘Products’

• c-map – a Carrington style map showing the streamer belts and CME activity –

a differenced version reveals fine structure in the steamer belts



STEREO – Heliospheric Imagers – Stellar Photometry Calibrations

• Measured response to star determined by aperture photometry

• Compared with predicted response calculated by folding stellar spectrum 

through instrument response function

• Many 100’s of stars of various spectral types and known spectra used 

(903 and 541 for HI-1A and HI-1B, respectively) 

HI-1A HI-1B

Note: The outliers with large intensities lie below the fitted lines due to saturation effects. 
Including/excluding these has neglible effect on the fits.



STEREO – Heliospheric Imagers – Large-Scale Flat Field Responses

• Slope of line calibrates absolute errors in the instrument response function (i.e. 

systematics such as absolute value of CCD QE, filter responses, CEB gain …)  

� 0.93 for HI-1A; 0.98 for HI-1B

• Drift of stars across FOV enables flat-field calibration (for aperture photometry)

• Surface plots of pre-

launch & optimised 

large-scale flatfield for 

HI-1A (top left & right) 

and HI-1B (bottom left 

& right)



STEREO – Heliospheric Imagers – Calibration Factors for Diffuse Flux

• Need conversion factors from DN s-1 pixel-1 to MSB (BO), S10 units and SI units

� 1 S10 unit corresponds to flux of 10m star (of solar spectral type) spread over 

1 square deg of sky

� SI units measured in W m-2 s-1 over 300-1080 nm (overall waveband of HI-1)

• Solar spectrum data of Neckel & Labs (1984) folded through calibrated HI-1 

instrument response

� Gives total response IO in DN s-1 if instrument were to view solar disk.

• Procedure to obtain conversion factor CMSB (from DN s-1 pixel-1 to BO) is then

CMSB = npix / IO where npix is number of pixels imaging solar disc, and

npix = π (DO / 2*dpix)   where dpix is angular dimension of pixel.

• Similar procedures for other two conversion factors.



STEREO – Heliospheric Imagers – Calibration Factors for Diffuse Flux

• Conversion factors from DN s-1 pixel-1 to diffuse flux units –

• Note these are values on-axis; the pixel size varies significantly off-axis for HI

• Can derive the off-axis correction to these factors using the HI image projection -

R = Fp (µ+1) sin α / (µ+cos α)  where Fp is the paraxial focal length

µ is a distortion param (Brown et al., 2009)

CMSB CS10 CSI

HI-1A 8.99 x 10-14 199.8 1.40 x 10-6

HI-1B 9.04 x 10-14 200.9 1.41 x 10-6

• This is effectively an 

additional flat-field correction to 

be applied for diffuse objects in 

addition to the FF correction 

derived from stellar photometry.



10,011 

members 

and counting
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CME launched on 14th March predicted to arrive at 1 AU at 12 UT on 18th March ± 5 

hours travelling at a longitude of -21 ± 17 degrees


